There is a general belief that high levels of arsenic are found in waters of the northern states of Mexico. In order to test this hypothesis, research was conducted with the objective of determining arsenic levels in waters of the San Pedro River located in the state of Chihuahua, Mexico. From October 2005 to August 2006 on a monthly basis, water samples were collected at five points along the San Pedro River. Three repetitions were collected at each point resulting in a total of 165 water samples. Total arsenic concentration was L -1 detected in an Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-POE) model 2100 by Perkin Elmer. The arsenic concentrations in waters of the San Pedro River ranged from 0.0110 mg L -1 to 0.587 mg L -1 with a mean of 0.104 mg L -1 ± 0.234 mg. Most samples were over the maximum permissible value established as Mexican and international standards. A quadratic projection was observed between the basic points through the fifth point; these results might be influenced by the decrease of flow and the decrease of the drainage level. These results confirm the hypothesis that waters in northern Mexico contain high levels of arsenic that potentially might be harmful to the whole ecosystem and being potentially dangerous to human development and health.
Introduction
Arsenic (As) is a metalloid generally considered toxic that may be present in a variety of water environments. This metalloid is ubiquitous, meaning that it may be found in air [1] , water [2, 3] , soil [4] , plants [5] , as well as in other living organisms [6] . This elements is considered teratogenic [7] , carcinogenic [8, 9] and has been associated with different diseases [10, 11] . An extreme case is Bangladesh were millions people drink water with an arsenic concentration higher than 10 µg L -1 that is much higher than the guidelines recommended by the World Health Organization [12] . Moreover, recent research has hypothesized that the ingestion of arsenic by humans has been associated with the potential increase of Type 2 diabetes in inhabitants living in high-arsenic areas [13] [14] [15] ; nonetheless, in other studies carried out in the United States this effect has not been proven [16] . The good news concerning this element is that some arsenic compounds might be positively utilized to treat some kinds of leukaemia [17] and that there is no evidence of food chain biomagnification [18] .
Among the inhabitants of northern Mexico, the word arsenic is considered synonymous with the word poison. In addition, there is a general believe that waters contains high levels of this element. Even though there are some studies in Mexico that show different levels of arsenic in a variety of water environments [19, 20] , no information is available concerning levels of arsenic in the San Pedro River. The San Pedro River is one tributary of the Conchos River that is considered the most important for the inhabitants of the state of Chihuahua. Along the San Pedro River there are several communities that have experienced unprecedented human development as a result of industrial, agricultural and livestock activities.
For this reason it is important to know the water quality that flows in this river. Therefore, the objective was to determine the arsenic levels in the water of the San Pedro River located in the state of Chihuahua, Mexico. The results will shed light on the potential effects of arsenic in the health of the inhabitants settled along the river, as well as to give an idea about the toxic levels for the whole environment.
Materials and methods
The research was carried out from October 2005 to August 2005. Five points along the San Pedro River were located to collect a monthly water sample ( Figure 1 ). The locations were; La Presa, Rosales, Meoqui, El Torreon and La junta de los Rios. The water samples were collected monthly from October 2005 through August 2006. Three water repetitions were obtained; hence, a total of 165 water samples were collected for the whole study.
The water samples were collected in polyethylene bottles that were previously rinsed with nitric acid and deionised water. Once the water samples were collected, they were placed in an ice box to be transported to the laboratory of the Faculty of Zootechnic of the Autonomous University of Chihuahua where they were placed at about 4° C. Arsenic extraccion was done according to the Mexican Norm [21] using nitric acid digestion. Arsenic concentration levels were measured using an Inductively Coupled Plasma-Optical Emission Spectrometry (ICP-OES) Perkin Elmer 2100 property of the laboratory of the National Research Institute for Forestry, Agriculture and Livestock in Chihuahua, Mexico.
The results were compared with some Mexican standards, with the U.S. Environmental Protection Agency (EPA) and some standards and reference doses for humans (EPA). Two probability graphs were designed to show confidence intervals considering monthly samples as well as locations samples.
Figure 1:
Sampling points in the San Pedro River to estimate arsenic pollution.
Results and discussion
The Table  1 . In general, the location La Presa was less contaminated compared with the other four sampled locations. The maximum concentration over the whole study was noted in March on El Torreon with 0.2533 mg L -1 . This concentration is much higher that that established in the Mexican Norm for waters used in agriculture (0.10 mg L -1 ) and for livestock production (0.20 mg L -1 ). With a few exceptions, the results are higher than the values indicated in Mexican and International Norms for potable water.
Although the inhabitants settled in communities close to the river did not drink water directly, the use of such water is common for different activities especially in rural areas. These findings must be an alert to the people living in the area or close to the area, because the arsenic was considered an important element in the development of leukemia [22] that was detected in an abnormally large number of children if Nevada, USA [23] . It is recognized that arsenic is primarily released into water due to intemperism of soil and rocks as well as from geothermal sources [24] . The other source is from anthropogenic activities mainly agricultural applications [25] . These findings did not find evidence of anthropogenic sources in the water of the San Pedro River and agree with results of previous studies in a tributary close to the San Pedro River [20] . These researchers found an arsenic range of 19.7-60.0 mg L -1 in three segments of the Rio Conchos. Even though the arsenic concentrations in the waters of the San Pedro River apparently are not of human concern because it is not drank directly, the results reported here might be considered an alert for the aquatic environment when it is considered that Cantu et al., [26] reported that large-mouth bass (Micropterus salmoides) had deformed fins, jaws heads and eyes in a water environment with 0.54 mg L -1 . In addition, the ambient water quality criteria for arsenic for protection of human health have been established at a safe level of 0.14 µg L -1 [27] . The results in this study were much higher than this specific value. It should be noted that people living in the communities along the San Pedro River consume fish collected from the river, and there is no information about the level of contamination in edible tissues of these fish. Finally, the other concern that should be evaluated for the San Pedro River is the water quality supplied for the wells that are in operation for human needs. This is important because there are evidences that the groundwaters in the aquifer of that area have arsenic levels that are higher than the levels permitted in Mexican and International norms [28] . Quadratic trend of the arsenic concentration in the San Pedro River in Chihuahua, Mexico.
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In Figure 2 the Confidence Intervals are shown for the five sampling locations in a monthly period. Moreover, in Figure 3 it is noted a quadratic trend in the different locations as well as the monthly samples concerning the arsenic concentration in the San Pedro River.
Conclusions
The data obtained in this study confirm our hypothesis that waters of the San Pedro River contain arsenic levels that are above levels recommended for Mexican as well as international standards. Therefore, we suggest future studies concerning the effects of these arsenic levels on human health and ecosystem effects, and especially to determine if arsenic pollution is due to natural or anthropogenic sources.
